The molecular structure of the title compound, [Fe(C 5 H 5 )(C 15 H 12 N)], consists of a ferrocene moiety with an N-phenylpyrrole heterocycle bound to one cyclopentadienyl ring. The 1,3-disubstitution of the pyrrole results in an Lshaped arrangement of the molecule with plane intersections of 2.78 (17) between the pyrrole and the N-bonded phenyl ring and of 8.17 (18) between the pyrrole and the cyclopentadienyl ring. In the crystal, no remarkable intermolecular interactions are observed
Chemical context
Ferrocenyl-substituted pyrroles have been investigated in electron-transfer studies (for example, see: Hildebrandt et al., 2011a,b; Hildebrandt & Lang, 2011 Pfaff et al., 2013 Pfaff et al., , 2015a Korb et al., 2014; Yu-Qiang et al., 2015) , demonstrating that pyrroles are well suited to examine intramolecular metalmetal interactions in mixed-valent species, when compared to other heterocycles such as furan, thiophene, phosphole or siloles (Hildebrandt et al., , 2011 Pfaff et al., 2015a,b; Lehrich et al., 2014; Miesel et al., 2013 Miesel et al., , 2015 Speck et al., 2012a Speck et al., , 2014 Speck et al., , 2015 . As has been shown in the study of 3,4-diferrocenyl pyrroles [3,4-Fc 2 -c C 4 H 2 NR; Fc = Fe( 5 -C 5 H 4 )( 5 -C 5 H 5 ); R = Ph, SO 2 -4-MeC 6 H 4 , Si i Pr 3 ; Korb et al., 2014; Goetsch et al., 2014] , the compounds showed a low degree of delocalization between the formal C,C double and C,C single bonds, in contrast to 2,5-substituted pyrroles . In addition, these compounds exhibit rather weak, broad inter-valence charge-transfer transitions in spectroelectrochemical investigations in the NIR region of the mixedvalent species. Lower redox splittings were also detected for such compounds. These results indicate that in mono-oxidized 3,4-diferrocenyl-substituted pyrroles the intramolecular electron transfer is quite weak. In a continuation of this work, we present herein the synthesis and crystal structure of 3-ferrocenyl-N-phenylpyrrole, (I), [Fe(
The synthesis of this compound was realized using typical Negishi C,C cross-coupling reaction conditions. 
Structural commentary
The 1,3-disubstitution of the pyrrole ring in compound (I) results in an L-type shape of the molecule with a bending of 34.882 (2) of the three catenated ring systems, as calculated by the angle between the centroids of the respective cyclopentadienyl, pyrrole and phenyl rings. The three rings are nearly coplanar, with plane intersections of 8.17 (18) between the central pyrrole ring with the cyclopentadienyl ring and of 2. 78 (17) between the pyrrole ring and the N-bound phenyl ring (Fig. 1) . The ferrocenyl substituent itself exhibits a nearly eclipsed conformation with a torsion angle of À12.2 (2)
. The 3-substitution affects the lengths of the C C bonds in the pyrrole ring, resulting in a shortening to 1.349 (4) Å of the H3C3 C4H4 bond compared to 1.378 (4) Å for the C2 C1H1 bond. However, the unsymmetrical substitution pattern does not significantly affect the C-N bonds of the pyrrole ring system.
Supramolecular features
In the crystal packing of (I), the N-phenylpyrrole moieties are directed along [101] with alternating directions for adjacent rows (Fig. 2) . The bent shape caused by the 3-substitution pattern furthermore results in a corrugated arrangement of the molecules along [001] (Fig. 3) . Interestingly, no remarkable intra-or intermolecular interactions, e.g. in the form of -interactions, are observed. Therefore it appears that the crystal packing is mainly dominated by van der Waals forces.
Database survey
A CSD database search (Groom & Allen, 2014 ) for 3-ferrocenyl five-membered aromatics gave eleven results with seven of them disubstituted in the 3-and 4-positions including thiophenes, like the super-crowded 3,3 0 ,4,4 0 ,5,5 0 -hexaferrocenyl-2,2 0 -bithiophene (Speck et al., 2012b) , 2,3,4,5-tetrakis(ferrocenyl)thiophene (Hildebrandt et al., 2010) and also 1,1 0 -disubstituted ferrocenes bearing a 3-thienyl and a 3,5-bis(trifluoromethyl)phenyl substituent (Poppitz et al., 2014) . 1,3-Disubstituted thiophenes are also reported (Speck et al., 2012a) due to the easy accessibility of each position. However, the 3-(and 4-) substitution of pyrroles is rather difficult, requiring sterically demanding N-substituents to block the 2-and 5-positions, e.g. N-triisopropylsilyl Goetsch et al., 2014) or deactivating p-toluenesulfonyl substituents . Thus, several multiple ferrocenyl structures are known, including the super-crowded 2,3,4,5-tetraferrocenyl pyrrole bearing either an N-Me (Hildebrandt et al., 2011a) or N-Ph substituent (Hildebrandt et al., 2011b) .
However, a single substituted pyrrole bearing just one ferrocenyl substituent in the 3-position has not been reported so far. It should be noted that related structures like 3-ferrocenyl maleimides (Mathur et al., 2012) and a 3-ferrocenyl boron-dipyrromethene (Dhokale et al., 2013) are reported bearing one ferrocenyl substituent.
Comparing the plane intersections between the ferrocenyl and the pyrrolic ring systems, compound (I) exhibits the most coplanar torsion of 8.17 (18) followed by 3,4-diferrocenyl-Ntosyl pyrrole (Korb et al., 2014) with 19.855 (6) or, in the case of maleimides, the 3-bromo-4-ferrocenyl-N-phenyl-derivative with 9.8 (Hildebrandt et al., 2012) . The smallest intersection between the phenyl and pyrrole rings are reported with 5.4
for a 3-ferrocenyl-pyrrolo[1,2-a]-quinoxaline (Guillon et al., 2011) , due to the hindered rotation of the N-C Ph bond. However, comparable derivatives with free rotable N-aromatics exhibit torsions above 35
(Hildebrandt et al., 2012). The molecular structure of (I), with displacement ellipsoids drawn at the 50% probability level. All H atoms have been omitted for clarity.
Figure 2
Packing of the molecules in the crystal structure of (I) in a view along [010] . All H atoms have been omitted for clarity.
Figure 3
Packing of the molecules in the crystal structure of (I) resulting in a wavetype arrangement along [001] . All H atoms have been omitted for clarity.
Synthesis and crystallization
3-Bromo-N-phenylpyrrole was prepared from 2-bromo-Nphenylpyrrole according to the synthetic methodology reported by Choi et al. (1998) . The synthesis of ferrocenyl pyrrole (I) was realized using typical Negishi C,C crosscoupling reaction conditions by reacting ferrocenyl zinc chloride with 3-bromo-N-phenylpyrrole (Negishi et al., 1977) .
Synthesis of (I): Ferrocene (0.35 g, 1.88 mmol) and 0.125 eq of KO t Bu (0.03 g, 0.23 mmol) were dissolved in 20 ml of tetrahydrofuran and the respective solution was cooled to 193 K. Afterwards, 2 eq of t butyllithium (2.4 ml, 3.76 mmol, 1.6 M in n pentane) were added dropwise via a syringe and the reaction solution was stirred for 1 h. Then, 1 eq of [ZnCl 2 Á2thf] (0.53 g, 1.88 mmol) was added in a single portion. The reaction mixture was stirred for additional 30 min at 273 K. Afterwards, 0.25 mol-% of [Pd(CH 2 C(CH 3 ) 2 P( t C 4 H 9 ) 2 )(-Cl)] 2 (3.2 mg, 0.47 mmol) and 3-bromo-N-phenylpyrrole (0.27 g, 1.24 mmol) were added in a single portion and stirring was continued overnight at 333-343 K. After evaporation of all volatiles, the crude product was worked-up by column chromatography (silica, column size: 1.5 x 10 cm) using an n-hexane/diethyl ether mixture (ratio 10:1; v/v) as the eluent. The first fraction contained ferrocene, while thereafter compound (I) was eluted as an orange phase. Single crystals of (I), suitable for single crystal diffraction analysis, were obtained by slow evaporation of a saturated dichloromethane/ methanol (ratio 1:1 v/v) solution containing (I) at ambient 
Refinement
Crystal data, data collection and structure refinement details are summarized in Table 1 . C-bonded aromatic hydrogen atoms were placed in calculated positions and constrained to ride on their parent atoms with U iso (H) = 1.2U eq (C) and a C-H distance of 0.93 Å . (Farrugia, 2012) and SHELXTL (Sheldrick, 2008) ; software used to prepare material for publication: WinGX (Farrugia, 2012) and publCIF (Westrip, 2010) .
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